Chronic hypoxia alters glucose utilization during GSH-dependent detoxication in rat small intestine.
We showed that hypoxia alters glutathione (GSH)-dependent detoxication and induces mucosal metabolic instability. To determine the impact of these changes and the role of reductant supply in intestinal lipid peroxide disposition, pair-fed (16 g/day) Sprague-Dawley rats were exposed to air (20.9% O2; n = 6) or 10% O2 (n = 6) for 10 days. Jejunal and ileal everted sacs were exposed to 75 microM peroxidized fish oil with or without 10 mM glucose or 1 mM GSH. Peroxide transport was determined as the abluminal recovery of thiobarbituric acid-reactive substances. Peroxide recovery in hypoxic intestine was twice that in normoxic intestine. Addition of GSH and glucose did not affect peroxide recovery, indicating reduced intracellular GSH-dependent metabolism and enhanced output by the hypoxic intestine. Glucose uptake by normoxic and hypoxic intestine is similar, whereas its utilization for detoxication is decreased in hypoxic cells. Determination of NADPH supply indicates that decreased glucose availability for NADPH production during hypoxia impairs GSH disulfide reduction, compromises hydroperoxide metabolism, and increases peroxide output from hypoxic intestine.